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(57)Abstract: 

PURPOSE: To obtain formic acid, oxalic acid, lower hydroxy 
acid, etc., in high efficiency, by the irradiation of light to an 
aqueous medium containing C02, bipyridinium dicatuon, a 
reducing photosensitizer, and a reducing agent for the 
regeneration of the photosensitizer. 
CONSTITUTION : Formic acid, oxalic acid, etc. can be 
prepared by the irradiation of light to an aqueous medium 
(preferably a mixture of water and alcohol, etc.) containing 
(A) C02, (B) the bipyridinium dication of formula (R1 and R2 
are H,alkyl, aralkyl, etc.; X is CI, I, Br, S04, P04, etc.), (C) a 
reducing photosensitizer [e.g. tris (2,2 bipyridine) ruthenium 
(II)], and (D) a reducing agent (e.g. triethanolamine). The 
compound (A) is reduced to the radical by the light irradiation 
in the presence of the component (B), and C02 is reduced 
with the radical. The photosensitizer with its reducing power 
lost is regenerated with the component (C) and recycled. 
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